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hybrid mice. There is not only an increase in the number of lesions, but the y develop more rapidly in the hybrid than in C3H mice (Heston et al., 1960; Heston and Vlahakis, 1961; and Heston, 1966) .
MATERIALS AND METHODS
C3H x Y hybrid micet were given National Cancer Institute pellets (Heston et al., 1960) . They were divided into five groups of 15 animals each. Laparotomy and liver biopsy were performed on different groups at 12, 24, 36, 48, and 64 weeks of age. Additional groups of 15 (Fig. 4) . Cord structure and sinusoids were evident. Vesicular nuclei were occasionally double. The cytoplasm was more eosinophilic and did not have glycogen. This lesion became a poorly differentiated hepatocellular carcinoma. These carcinomas had cells of varying shapes and sizes darkly eosinophilic cytoplasm, vesicular nuclei with prominent nucleoi, and loss of cohesiveness ( Fig. 5 and 6 ).
In other areas and nodules of hyperplasia the cells were large, with lightly basophilic cytoplasm and were arranged in cords (Fig. 7 (Fig. II) . Nuclei were vesicular, sometimes double, and the cytoplasm was eosinophilic. Many of the cells contained glycogen within the cytoplasm (Fig. 12) . The other carcinomas did not contain glycogen, except when highly differentiated were mixed with well-differentiated hepatocellular cells.
The poorly differentiated cholangiocellular cholangiocarcinoma was made up of spindle-shaped cells with oval nuclei and lightly basophilic cytoplasm ( Fig. 13   and 14 ). There was a focal " desmoplastic " stromal reaction. The latter carcinomas have been described in detail previously (Reuber, 1967) .
The only carcinoma with macrophages containing hemosiderin ceroid and bile within bands of connective tissue was the well-differentiated hepatocellular carcinoma (Fig. 15) .
Pulmonary metastases or metastases to other organs were not observed in any of the animals.
TRANSPLANTS
The number of lesions transplanted and the number of lesions that grew are given in Table 1 Andervont and Dunn (1952) concluded that all lesions of the liver regardless of size or morphology were neoplastic, and that there was no correlation between the transplantability and the morphologic pattern of hepatic lesions. The carcinomas in mice given carbon tetrachloride or o-aminoazotoluene often resembled lesions described here as hyperplastic (Andervont, 1958; Edwards, 1941; Edwards and Dalton, 1942; Edwards et al., 1942; Eschenbrenner, 1944; and Eschenbrenner and Miller, 1946) . Not unexpectedly, they usually did not grow on transplantation, except rarely in the spleen (Leduc and Wilson, 1959) .
There was a close correlation between the morphologic and biologic behavior of hepatic lesions in C3H x Y hybrid mice in this study. Hyperplastic lesions did not survive or grow in autologous or isologous hosts. Carcinomas did grow and kill the host. Therefore, most of the lesions are hyperplastic and not carcinomas.
It would seem that the differences in the conclusions in this study and at least one previous study are related to the procedures. Hyperplastic nodules and carcinomas collide and on gross examination appear to be one large lesion (Reuber, 1965 (Reuber, . 1966 . If the tissue transplanted and that taken for section were chosen at random, ineither would be representative. It is necessary to choose one lesion and to take tissue for transplantation and a section immediately adjacent for histologic study.
The results obtained on transplantation of hepatic lesions in mice are similar to those observed in rats ingesting N-2-fluorenyldiacetamide (Reuber and Firminger, 1963 ). There is a higher incidence of carcinomas and more welldifferentiated carcinomas in the rats. Metastases of primary and transplantable carcinomas in rats often kill the host. Fewer large carcinomas are made up of smaller colliding lesions in the livers of rats with induced tumors compared to the spontaneous tumors in mice.
The only poorly differentiated cholangiocarcinoma in the present experiment that was transplanted grew. Previously only 8 of these carcinomas were described and it was felt that this carcinoma was rarely seen in mice (Reuber, 1967) . However, since at present all hepatic tumors from each animal are being studied histologically, the incidence is much higher, as reported by Vlahakis and Heston (1971) . These authors also described and illustrated a primary undifferentiated cholangiocarcinoma with pulmonary metastases. The carcinoma grew on transplantation. Dunn and Andervont (1952, 1955) 
